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preferable as it saves the cost of hauling the coal to the quarry
face.
The saving effected by using a steam navvy as compared with
hand labour depends on the proportion of the working day during
which the machine is actually digging, and this, in turn, depends
on there being a sufficient number of wagons or cars ready to receive
the excavated material. The wagons or cars may often be run
along the top of the bank of a shallow cut and kept moving in a
continuous line, except for the delay caused by turning and then
backing them up to the navvy, when this is necessary.
Among the more important precautions in working steam
navvies are the following : The boiler must be properly cared
for and not fired too rapidly when it is full of cold water. It is
important to clean the flues once a week or the boiler will not
steam properly, and to blow off sufficient water once a day when
the boiler is at about 60 Ib. pressure. The boiler should be
thoroughly cleaned once a fortnight. The cylinder cocks on the
engine must be opened before starting, after standing for some
time ; failure to do this may result in a loose piston or the knocking
out of the cylinder head. When the engine is warm, the cocks are
closed. It is desirable to open all the drain cocks and to drain the
lubricator before leaving the engine for the night, otherwise in cold
weather the water in the engine may be frozen solid by morning.
To prevent accidents due to explosives being prematurely
fired by sparks from a steam navvy, the following additional
precautions should be taken : Before loading is begun, the steam
navvy and locomotive should be withdrawn from the face of the
quarry to such a distance that no sparks from them could, under
any circumstances, be carried to the explosive in the holes, or on
the ground above or around. If there is any danger from sparks
or cinders, a canopy should be provided which will protect the
explosive from flying sparks. A covered hopper may be used
for black blasting powder.
Where an unexploded charge is uncovered by the steam navvy,
operations should cease until the explosive has been recovered
and removed to a safe distance.
Grabs (Fig. 31) are also very useful for working loose deposits,
as they serve not only as excavators but also as loaders. A grab
consists of a special device consisting of a container, the bottom
of which is formed of two jaws meeting at the centre. The grab
is hung from the rope or chain of a crane. The jaws are opened
and the grab is lowered rapidly on to the sand or stones to be lifted.
By its impact the grab penetrates into the material, and when
withdrawn its jaws close and the grab carries with it a load (up
to about 15 cwt.) of material. A pull on a rope reopens the jaws
and the grab discharges its contents.
Grabs are not very suitable for loose dry sand, as so much of
it leaks out before the grab discharges its load. They are excellent
for gravel, small stones, sand, and clay.